a narrow therapeutic index, and intoxication occurs in 10-30% of hospital patients treated with digoxin.'-3 Among the factors which predispose to digitalis intoxication are old age, diminished renal function, chronic lung disease, and hypothyroidism.3-5 The development of radioimmunoassays for the measurement of digoxin concentrations in either plasma or serum has allowed definition of a therapeutic rangef6 and the more accurate assessment of individual dosage requirements.7 For most patients the concentration required to control the heart rate in the presence of atrial fibrillation lies between 1.0 and 2-5 nmol/l (0-8 and 2-0 ng/ml).3
Measurements of digoxin in the plasma have also allowed us to identify (and correct) problems of limited absorption and interactions with other drugs. Some of the older formulations of digoxin for oral use produce inadequate blood concentrations owing to delayed disintegration and dissolution.8 With such preparations alterations in the rate of gastric emptying induced by metoclopramide or propantheline9 caused a decrease and increase respectively in plasma digoxin concentrations. Nevertheless, modern formulations of digoxin dissolve rapidly, so that interactions with metoclopramide and anticholinergic agents are no longer clinically important. After absorption some 20-40% of digoxin is bound to plasma proteins and the drug is distributed extensively to the tissues so that the apparent distribution volume is large.
The effects of digoxin are due to a direct action on the heart and an indirect one through the central nervous system.10 The actions include a slowing of atrioventricular conduction, an alteration in the refractory period of atrial tissue, and a positive inotropic effect (which is of uncertain duration). These beneficial effects are offset by a risk of the development of cardiac arrhythmias-a risk increased by the concurrent administration of sympathomimetics and hypokalaemia."1 Concurrent use of diuretics is the most frequent cause of lowered concentrations of potassium: in one survey the incidence of digitalis intoxication was only 900 in patients treated with digitalis alone but 24% in those receiving a diuretic at the same time.2 Thus in patients who require diuretics of the loop or benzothiadiazine type as well as digoxin, the normal practice now is to give additional potassium as effervescent or slow-release chloride preparations. Alternatively loss of potassium in the distal nephron may be reduced by giving a potassiumconserving agent such as amiloride, spironolactone, or triamterene.
Digoxin is eliminated unchanged via the kidneys both by filtration at the glomerulus and by active tubular secretion.'2 Even in people with normal renal function, however, digoxin is partly eliminated by non-renal routes. In 1978 Ejvinsson'3 reported that in 12 patients the concurrent administration of quinidine increased average digoxin concentrations from 1 1 nmol/l to 2-0 nmol/l (0.9 ng/ml to 1 6 ng/ml).
This interaction has since been confirmed by others, but its mechanism(s) is still not fully understood. It 
Postoperative pneumonias
The changes in pulmonary function after surgery and anaesthesia range from a fall in arterial oxygen tension to bronchial and pulmonary infection and collapse of the lung. Of these, postoperative pneumonia most concerns the average surgeon and anaesthetist. The incidence of chest complications has not changed appreciably over the past 30 years,1 suggesting that the main determinants have been largely unaffected by changes in medical and surgical practice. The problem is substantial: depending on the rigour of the diagnostic criteria, the incidence of pulmonary infections after upper abdominal surgery ranges from 5/ to about 70% of patients,3 with most surveys agreeing on an incidence close to 20%.1
Suggestions about the aetiology of these infections have included abdominal distension due to ileus, pneumoperitoneum, inhibition of cough by postoperative pain, reflex spasm, cough reflexes depressed by opiates, lowered end-tidal point, collapse of the lung from absorption of soluble gases, use of monotonous low tidal volumes leading to loss of surfactant, increased viscosity of secretions due to atropine and dry inhaled gases, effects of anaesthetic (and atropine) and intubation with cuffed tubes on ciliary action, depression of cellular defence mechanisms, immunosuppression by anaesthesia, and contaminated anaesthetic equipment. Of these, the only factor that has been put to the test of prospective controlled trials with unequivocal results is the last. Two studies comparing the outcome in terms of postoperative chest infections when the anaesthetic was given with or without bacterial filters failed to show any difference.4 5 Surveys of postoperative infections highlight quite different factors as the major determinants, the most important being the site of operation: the incidence of pneumonia after operations outside the chest or upper abdomen in fit patients is negligible.' Next, chronic respiratory disease trebles the complication rate.6 Obesity (above 120 kg), old age (above 70 years), and history of smoking' are also associated with a greater probability of postoperative pneumonia. Men have an incidence two to three times that in women,6 though in one study no difference was found when correction was made for operative site.' Duration of operation is also a factor if it extends beyond two hours, as is evidence of a general lower level of fitness and a longer preoperative stay in hospital.'
What can be done? Three possibilities suggest themselves: improving the preoperative and postoperative management of chronic chest disease, the prophylactic use of antibiotics, and more effective control of postoperative pain.
Breathing exercises and postural drainage were shown to be effective in reducing exacerbations of chronic infection almost 30 years ago.7 Breathing exercises have also been shown to be effective in patients having open-heart surgery if they are over 60, heavy smokers, or have a forced vital capacity less than 80% of the predicted value or a forced expiratory volume less than 750 of the forced vital capacity.8
Preoperative lung function tests do not seem to discriminate reliably between those patients likely to develop pneumonia and those not despite some reports to the contrary. Patients with limitation of flow below 1 litre/second at functional residual capacity accounted for over half of the pneumonias in one series of thoracic operations.9 In another study the extent of the fall in the peak flow on the first postoperative day proved a good discriminator in a group of patients undergoing repair of hernia.'0 Unfortunately, the same was not true in patients with abdominal incisions, where the effect on peak flow of pain or reflex muscle rigidity or both presumably swamped any effect.
Nor have special postoperative routines much contribution to make. Postoperative physiotherapy, often accompanied by intermittent positive-pressure breathing, is popular in the United States. Treatment with an incentive spirometer is probably better as well as vastly cheaper." Neither, however,
